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Sunflower is a high-value crop that grows well in 
the semi-arid climate of the northern Great Plains 
(Bangsund and Leistritz 1995, Blamey et al. 1997). 
Blackbirds, numbering in the millions, can cause 
damage so severe that some growers eliminate this 
otherwise profitable crop from their rotation. The 
statewide levels of 1% to 2% damage do not portray 
the clustered nature and severity of blackbird dam-
age (Hothem et al. 1988, Klosterman et al. 2010). 
Extreme levels of damage are locally variable, both 
within and among years, due to cropping patterns and 
suitability of wetlands for roosting blackbirds. These 
factors, along with a large population of blackbirds, 
nontarget hazards, lack of bait acceptance, and 
difficult logistics have driven the direction of research 
toward nonlethal methods that can be implemented 
locally. Since the mid-1970s, researchers have tested a 
variety of new damage abatement methods and have 
modified others in their attempts to reduce blackbird 
damage to ripening sunflower in the Prairie Pothole 
Region (PPR) of the northern Great Plains. In this 
paper, we outline current blackbird management strat-
egies and suggest an integrated management strategy 
that growers might use within the next decade.
CULTURAL PRACTICES
One obvious bird management strategy is to plant 
crops that are not susceptible to blackbird damage near 
traditional roosts (Linz and Hanzel 1997). This is not a 
very satisfying approach for growers because sunflow-
er is a valuable rotational crop. Another strategy is to 
desiccate the crop after physiological maturity to ad-
vance the harvest date. For many years, paraquat and 
sodium chlorate were used to quickly desiccate sun-
flower plants (Roesler 2009). The chemicals allowed 
harvest to occur three weeks earlier than waiting for 
a natural dry-down. Unfortunately, if a precipitation 
event occurs before harvest, the desiccated plants tend 
to reabsorb moisture, ultimately delaying the harvest 
date. In 2007, the US Environmental Protection Agen-
cy (EPA) labeled glyphosate (N-(phosphonomethyl) 
glycine) for late-season weed control in sunflower, 
thereby providing the added benefit of advanc-
ing the harvest date by killing the sunflower plants. 
Glyphosate applications to plants that have achieved 
physiological maturity (seeds at <35% moisture) do 
not cause reductions in either yield or oil content and 
the plants do not absorb moisture if precipitation 
occurs (Johnson and Peterson 2007). In 2010, Kixor™ 
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(saflufenacil) became available for desiccating sun-
flower and controlling broadleaf weeds. Kixor can be 
tank-mixed with glyphosate for control of grass. This 
tank mix dries sunflower faster than glyphosate alone 
and dries the stem faster than paraquat (Howatt et al. 
2008, Roesler 2009).
SHOOTING
We consider shooting, although lethal to an 
individual bird, to be a dispersal technique because of 
its gross inefficiency in reducing depredating popula-
tions. Wildlife Services (WS) field specialists and sun-
flower growers shoot at blackbirds to kill some as well 
as frighten them from ripening sunflower (Linz and 
Homan 1998). Growers will use all calibers of rifles 
and shotguns to chase birds from their fields, where-
as WS personnel use only shotguns with steel shot. 
Shooting might enhance the effectiveness of propane 
cannons and other pyrotechnics (Bishop et al. 2003, 
Cook et al. 2008) and prevent birds from habituating 
to certain fields.
PROPANE EXPLODERS AND  
PYROTECHNICS
Propane exploders are the most popular of the 
mechanical scare devices used by growers and wild-
life professionals in the PPR (Conover 2002). Cum-
mings et al. (1986) provided data supporting the use 
of propane cannons in specific situations involving 
large numbers of blackbirds without ingrained feeding 
patterns. Timers and infrared motion sensors can be 
used to vary the time between explosions, and thus 
reduce the rate of habituation. Although untested 
experimentally, firing pyrotechnics and live ammuni-
tion should augment propane exploders in dispersing 
blackbirds from susceptible fields.
In 2010, North Dakota WS field specialists deployed 
>500 propane cannons across the state to protect 
sunflower, and used pyrotechnics and shotguns for 
reinforcement (P. Mastrangelo, WS, personal commu-
nication). The specialists counseled growers to elevate 
the devices on metal drums to enhance the effects of 
the propane explosion. They additionally recommend-
ed that to reduce habituation, the cannons should be 
placed on rotating platforms so that the sound would 
project in a different direction at each firing. WS also 
launched 5,000 rounds of pyrotechnics and distrib-
uted 37,000 rounds of pyrotechnics to growers; a 
practice that will be discontinued in 2011 due to 
concerns by the Bureau of Alcohol, Tobacco, Firearms 
and Explosives over safety and misuse.
AERIAL HAZING
Currently, a few growers hire private fixed-wing 
aircraft and helicopters to chase birds from their fields. 
Handegard (1988) suggested that chasing resident 
blackbirds was inefficient early in the damage season 
but claimed better success later in the season, when 
the birds were farther along in their molt and better 
prepared to migrate. Besser (1978) likewise claimed 
that aerial hazing was inefficient. When harassed, 
the birds often just took refuge under the sunflower 
canopy. Moreover, Besser (1979) noted that the costs 
of hiring a pilot and aircraft increased faster than the 
value of the sunflower crop, making the program un-
economical.
WILDLIFE CONSERVATION PLOTS
An alternative quality food source is critical for 
success of nonlethal blackbird deterrent measures in 
commercial sunflower (Avery 2003). The alternative 
food should be less valuable, such as corn or a lower-
valued oilseed sunflower. The alternative foods should 
be capable of providing food throughout the damage 
period, especially during early seed development when 
most damage occurs in sunflower (Cummings et al. 
1987).
Cummings et al. (1987) evaluated the use of decoy 
plots (wildlife conservation plots [WCSP]) and con-
cluded that success of this method was dependent on: 
1) field placement, 2) use of publicly owned lands to 
reduce rent costs, and 3) a staggered maturation of 
plants within each food plot to encourage continual 
exploitation until the commercial crop was harvested.
In 2004 and 2005, WS offered farmers cost-share 
opportunities to plant WCSP with oilseed sunflower. 
Growers planted 41 8-ha WCSP near cattail-dominat-
ed wetlands in areas that had an extensive history of 
blackbird damage (Hagy et al. 2008). Blackbird dam-
age to WCSP was found to be extremely variable, rang-
ing annually from 0% to 100%. The program ended, 
but some growers on their own accord adapted the 
basic principles of diverting blackbirds from high-value 
sunflower to lower-valued crops. To increase econom-
ic benefits of WCSP, Kantar (2009) is developing a 
perennial sunflower that could be planted near traditional 
roost sites to attract blackbirds and other wildlife, while 
additionally serving to stabilize the surrounding highly 
erodible lands typically found around PPR wetlands.
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with 20,000 ppm GWN-4770 compared to 68% 
of untreated seeds. The manufacturer subsequently 
applied for a U.S. patent on the active ingredient of 
GWN-4770 as an avian repellent.
Two insecticides, both marketed by Dow 
AgroSciences (Indianapolis, IN), have shown 
repellency. Lorsban-4E (chlorpyrifos) and Cobalt 
(chlorpyrifos and -cyhalothrin) provide >80% re-
pellency for sunflower treated with ≥50% of the label 
rates (Linz et al. 2006, Werner et al. 2010). Lorsban-
4E and Cobalt are labeled by the EPA for use only as 
insecticides and are illegal for use as bird repellents.
Several naturally occurring products have also been 
recently evaluated as candidate blackbird repellents. 
Of these, 9,10-anthraquinone, appears to be most 
promising (Heckmanns and Meisenheimer 1944). 
Cage trials and field trials have demonstrated that 
anthraquinone-based repellents can effectively protect 
corn, sunflower, and rice seed from blackbirds. It may 
be useful for repelling free-ranging birds from ripening 
crops, but more testing is needed (Avery et al. 2000, 
Avery 2003, Avery and Cummings 2003, Cummings 
et al. 2002). Supplemental field efficacy studies will 
be necessary for registration of anthraquinone-based 
repellents (Werner et al. 2009).
CONCLUSIONS
We suggest a tiered suite of currently available 
methods for use as an effective blackbird management 
plan in the PPR. The first tier includes: 1) managing 
dense cattail stands to disperse large roosting concen-
trations of blackbirds, and 2) using a plant desiccant 
to accelerate fall harvest. The second tier includes: 
1) using propane cannons outfitted with timers and 
moved regularly about the field and, 2) planting decoy 
crops in strategic locations. The third tier includes: 1) 
synchronizing planting time of sunflower with neigh-
bors to eliminate a mix of early- or late-maturing 
sunflower crops, which entice blackbirds to remain in 
the area, and 2) leaving stubble, especially sunflower, 
unplowed for as long as possible to provide alternative 
feeding sites for blackbirds.
In the next decade, we are hopeful that an effective 
bird repellent will be registered for use on ripening 
sunflower (and other grain crops) and that a peren-
nial sunflower will be available for use as an alternative 
food source for blackbirds and other birds.
ROOST HABITAT MANAGEMENT
In 1991, WS initiated a cattail management program 
in North Dakota and South Dakota with the goal 
to disrupt the critical habitat link between blackbird 
damage and nearby cattail-dominated wetlands (Otis 
and Kilburn 1988, Linz et al. 1995). Since the pro-
gram’s inception, WS has annually sprayed 1,500 to 
2,367 ha of cattails (Linz et al. 2010). Currently, heli-
copters are used to spray wetlands with 28 L ha-1 of an 
aqueous solution containing 2.2 kg ha-1 glyphosate and 
1% v/v surfactant. In 2010, treatment cost, includ-
ing glyphosate, surfactant, and helicopter application, 
was about U.S. $95/ha. If water depths remain stable 
at >30 cm, there should be few living cattail for at 
least 4 years (Linz et al. 2010). Continuation of this 
federal program in future years is contingent on the 
availability of funds. However, growers can spray 
cattails at their own expense.
CHEMICAL REPELLENTS
Wildlife managers recognize that an integrated pest 
management plan aimed at reducing or dispersing 
blackbird damage would benefit from the discov-
ery of an environmentally friendly and cost-effective 
chemical bird repellent. Recent research has focused 
on evaluating registered pesticides and natural prod-
ucts as candidate blackbird repellents.
Bird Shield™ (methyl anthranilate, Bird Shield Repel-
lent Corporation, Pullman, Washington) and Flock-
Buster (e. g., lemon grass oil, garlic oil, clove oil, 
peppermint oil, rosemary oil, thyme oil and white 
pepper) are registered for use as bird repellents on 
ripening crops. However, both products appear to 
produce inconsistent results in the laboratory and 
field. Werner et al. (2005) found that Bird Shield was 
not effective for repelling blackbirds from ripening 
rice and sunflower fields. Werner et al. (2010) also 
evaluated Flock Buster (Skeet-R-Gone, Grand Forks, 
ND) as a blackbird repellent for sunflower and did not 
find a concentration-response relationship when they 
tested at 25–200% of the label rate.
Many registered fungicides, insecticides, and naturally 
occurring products have been evaluated as blackbird 
repellents for ripening rice and sunflower crops. Of 
the fungicides, GWN-4770 (flutolanil; Gowan Com-
pany, Yuma, AZ) showed good repellency (Werner et 
al. 2008a). In a field trial within rice fields in Louisi-
ana, blackbirds consumed 28% of rice seeds treated 
117
Proceedings of the 14th WDM Conference (2012)                                                                S. N. Frey, editor
Birds
LITERATURE CITED
Avery, M. L. 2003. Avian repellents. Pages 122–
128 in J. R. Plimmer, editor. Encyclopedia of 
agrochemicals. Volume 1. John Wiley & Sons, 
Hoboken, New Jersey, USA.
Avery, M. L., and J. L. Cummings. 2003. Chemical 
repellents for reducing crop damage by blackbirds. 
Pages 41–48 in Proceedings of a special symposium 
of the Wildlife Society 9th Annual Conference on 
the management of North American blackbirds. 
National Wildlife  Research Center, Fort Collins, 
Colorado, USA.
Avery, M. L., D. A. Whisson, and D. B. Marcum. 
2000. Responses of blackbirds to mature wild 
rice treated with Flight Control bird repellent. 
Proceedings of Vertebrate Pest Conference 19:26–
30.
Bangsund, D. A., and F. L. Leistritz. 1995. Economic 
contribution of the United States sunflower 
industry. Agricultural Economics Report No. 
327. North Dakota State University, Agricultural 
Experiment Station, Fargo, USA. 
Besser, J. F. 1978. Birds and sunflower. Pages 263–
278 in J. F. Carter, editor. Sunflower Science 
and Technology, American Society of Agronomy, 
University of Wisconsin-Madison, Madison, 
Wisconsin, USA.
Bishop, J., H. McKay, D. Parrot, and J. Allan. 
2003. Review of international research literature 
regarding the effectiveness of auditory bird scaring 
techniques and potential alternatives. Department 
of Environment, Food and Rural Affairs, United 
Kingdom. <http://www.archive.defra.gov.uk/
environment/quality/noise/research/birdscaring/
birdscaring.pdf>. Accessed 19 January 2010.
Blamey, F. P. C., R. K. Zollinger, and A. A. Schneiter. 
1997. Sunflower production and culture. Pages 
595–670 in A. Schneider, editor. Sunflower 
science and technology. American Society of 
Agronomy, Madison, Wisconsin, USA.
Conover, M.R. 2002. Resolving human-wildlife 
conflicts: the science of wildlife damage 
management. CRC Press, Boca Raton, Florida, 
USA.
Cook, A., S. Rushton, J. Allan, and A. Baxter. 2008. 
An evaluation of techniques to control problem 
bird species on landfill sites. Environmental 
Management 41:834–843.
Cummings, J. L., C. E., Knittle, and J. L. Guarino. 
1986. Evaluating a pop-up scarecrow coupled 
with propane exploder for reducing blackbird 
damage to ripening sunflower. Proceedings of 
Vertebrate Pest Conference 12:286–291.
Cummings, J. L., J. L. Guarino, C. E. Knittle, and W. 
C. Royal, Jr. 1987. Decoy plantings for reducing 
blackbird damage to nearby commercial sunflower 
fields. Crop Protection 6:56–60.
Cummings, J.L., J. L. Guarino, and C. E. Knittle. 
1989. Chronology of blackbird damage to 
sunflowers. Wildlife Society Bulletin 17:50–52.
Cummings, J. L., P. A. Pochop, R. M. Engeman, J. 
E. Davis Jr., and T. M. Primus. 2002. Evaluation 
of Flight ControlTM to reduce blackbird damage 
to newly planted rice in Louisiana. International 
Biodeterioration & Biodegradation 49:169–173.
Hagy, H. M., G. M. Linz, and W. J. Bleier. 2008. 
Optimizing the use of decoy plots for blackbird 
control in commercial sunflower. Crop Protection 
27:1442–1447.
Handegard, L. L. 1988. Using aircraft for controlling 
blackbird/sunflower depredations. Proceedings of 
Vertebrate Pest Conference 13:293–294.
Heckmanns, F., and M. Meisenheimer. 1944. 
Protection of seeds against birds. Patent 2,339,335. 
U.S. Patent Office, Washington, D.C.
Hothem, R. L., R. W. DeHaven, and S. D. Fairaizl. 
1988. Bird damage to sunflower in North Dakota, 
South Dakota and Minnesota, 1979–1981. U.S. 
Fish and Wildlife Service Technical Report 15, 
Springfield, Virginia, USA.
Howatt, K. A., B. M. Jenks, P.W. Stahlman, and M. 
Moechnig, M., 2008. Effect of preharvest herbicides 
on sunflower. National Sunflower Association. 
<http://www.sunflowernsa.com/uploads/
resources/220/Howatt_preharvestherbicides_08.
pdf>. Accessed 19 July 2010.
Johnson, B. L., and P. J. Peterson. 2007. Sunflower 
desiccation with glyphosate. National Sunflower 
Association. <www.sunflowernsa.com/research/
research-workshop/documents/Johnson_
Desiccation_07.pdf>. Accessed 10 January 2011.
118
Proceedings of the 14th WDM Conference (2012)                                                                S. N. Frey, editor
Birds
Kantar, M., K. Betts, B. Stupar, B. Hulke, and D. 
Wyse. 2009. The development of perennial 
sunflower for wildlife and food uses. National 
Sunflower Association. <www.sunflowernsa.com/
research/research-workshop/documents/Kantar_
Perennial_WildlifeFood_10.pdf>. Accessed 10 
January 2011.
Klosterman, M., G. Linz, T. Slowik, and W. Bleier. 
2010. Assessment of bird damage to sunflower 
and corn in North Dakota. National Sunflower 
Association. <www.sunflowernsa.com/research/
research-workshop/documents/Klosterman_
BirdDamage_10.pdf>. Accessed 10 January 2011.
Linz, G. M., D. L. Bergman, H. J. Homan, and W. J. 
Bleier. 1995. Effects of herbicide-induced habitat 
alterations on blackbird damage to sunflower. 
Crop Protection 14:625–629.
Linz, G. M., and J. J. Hanzel. 1997. Birds and 
sunflower. Pages 381–294 in A. Schneider, editor. 
Sunflower science and technology. American 
Society of Agronomy, Madison, Wisconsin, USA.
Linz, G. M., and H. J. Homan. 1998. Tracing 
the history of blackbird research through an 
industry’s looking glass: the Sunflower Magazine. 
Proceedings of Vertebrate Pest Conference 18:35–
42.
Linz, G. M., H. J. Homan, A. A. Slowik, and L. B. 
Penry. 2006. Evaluation of registered pesticides 
as repellents for reducing blackbird (Icteridae) 
damage to sunflower. Crop Protection 25:842–
847.
Otis, D. L., and C. M. Kilburn. 1988. Influence 
of environmental factors on blackbird damage 
to sunflower. U.S. Fish and Wildlife Service 
Technical Report 16.
Roesler, S. 2009. NDSU expert focuses on tough 
weed control, desiccants. Internet resource. Farm 
& Ranch Guide. www.farmandranchguide.com/
articles/2009/03/28/ag_news/production_news/
prod5.txt>. Accessed 12 December 2010.
Werner, S. J., J. C. Carlson, S. K. Tupper, M. M. Santer, 
and G. M. Linz. 2009. Threshold concentrations 
of an anthraquinone-based repellent for Canada 
geese, red-winged blackbirds, and ring-necked 
pheasants. Applied Animal Behaviour Science 
121:190–196.
Werner, S. J., J. L. Cummings, P. A. Pipas, S. K. Tupper, 
and R. W. Byrd. 2008. Registered pesticides and 
citrus terpenes as blackbird repellents for rice. 
Journal of Wildlife Management 72:1863–1868.
Werner, S. J., H. J. Homan, M. L. Avery, G. M. Linz, 
E. A. Tillman, A. A., Slowik, R. W. Byrd, T. M. 
Primus, and M. J. Goodall. 2005. Evaluation of 
Bird Shield as a blackbird repellent in ripening 
rice and sunflower fields. Wildlife Society Bulletin 
33:251–257.
Werner, S. J., G. M. Linz, S. K. Tupper, and J. C. 
Carlson. 2010. Laboratory efficacy of chemical 
repellents for reducing blackbird damage in 
rice and sunflower crops. Journal of Wildlife 
Management 74:1400–1404.
